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S
oft tissue problems (ie, gingival
recessions) are common in implan-
tology and are often associated

with thin soft tissue biotypes or buc-
cally placed implants.1 Goaslind et al2

described 2 types of biotypes commonly
found in the natural dentition: thick and
thin. It has been suggested that thicker
soft tissue biotypes are associated with
less tissue recession,3 higher crestal bone
levels,4 and better aesthetics.5 A thin
tissue biotype has been shown to be
more prone to tissue recession.3 Gingi-
val recession is always associated with
alveolar bone dehiscences.6–11 Further-
more, there is evidence that thick soft
tissue may be protective against crestal
bone loss4 (ie, tissue thickness of ,2.5
mm resulted in crestal bone loss of
1.45 mm vs. thicker tissues had
0.26 mm). This protective effect oc-
curred, despite the supracrestal position
of the implant-abutment interface.4 Jung
et al,5 using photospectometry, showed
that soft tissue thickness of .2 mm is
ideal to achieve natural aesthetic when

using different abutment material, that
is, when the tissue thickness was
,2 mm, only zirconia resulted in the
least amount of color change. As a result
of these findings, many authors have
recommended the routine use of connec-
tive tissue graft to thicken the labial soft
tissue to .2 mm.12,13 In particular, the
recession of the facial mucosa is the
main complication observed with imme-
diate implants.1,14–20

Implant placement in aesthetic areas
(ie, anterior maxillary teeth) is challeng-
ing,21 and adequate labial or buccal bone
thickness seems to be critical to prevent

future bone dehiscence and marginal
recession.20,22 A 2 mm of facial bone
thickness has been suggested as
a minimum to prevent future reces-
sion.20,22 So far, a direct relationship has
not been demonstrated between the facial
crestal level and marginal soft tissue
recession.23 The soft tissue recession
around implants placed in the anterior
maxilla is a major aesthetic issue, and
determining the factors that affect the soft
tissue thickness in this area is extremely
important. The objective of this studywas
to explore the relationship between the
thickness of labial bone in anterior
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Objective: To explore the rela-
tionship between implant’s labial
bone thickness (ILBT) and crestal
labial soft tissue thickness (CLSTT).

Materials and Methods: This
retrospective study used records of
32 (22 females and 10 males) patients
who had 2 implants placed in their
maxillary arch (64 implants; diame-
ter range, 3.3–4.6 mm) between the
canines at either maxillary lateral in-
cisor (7 and 10) or central incisor (8
and 9) region. All patients had diag-
nostic and postoperative cone beam
computed tomography scans; the
ILBT at the crestal and midimplant
levels were recorded. CLSTT was
measured approximately 4 months af-
ter the placement of implants using
a digital caliper at the crestal level.

Results: Mean (standard devia-
tion) CLSTT and ILBT at crestal and
at midimplant levels were 2.45 (0.88),

1.79 (0.68), and 2.33 (1.01) mm,
respectively. Overall, 26 implants
had prior bone augmentation. Signif-
icant relationships between the
CLSTT and ILBT at crestal (Spear-
man’s rho ¼ 0.720) and midimplant
levels (Spearman’s rho ¼ 0.707)
were observed (P , 0.001). The
determination coefficients (R2)
between CLSTT and ILBT at crestal
and midimplant levels were 0.649
and 0.542, respectively. Following
regression equations were produced:
CLSTT¼ 1.043 * ILBT (crestal level)
+ 0.586 and CLSTT ¼ 0.955 * ILBT
(midimplant level) + 0.955.

Conclusion: Based on this study,
CLSTT and ILBT were highly associ-
ated in the anterior maxillary region.
(Implant Dent 2012;21:406–410)
Key Words: labial bone thickness,
anterior maxillary implants, crestal
labial region, soft tissue thickness
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maxillary implants and the crestal labial
soft tissue thickness (CLSTT).

MATERIALS AND METHODS

The material for this retrospective
study comprised provisional study casts
and sectional cone beam computed
tomography (CT) images of 32 (22
females and 10 males) patients who were
treated in the private practice of the first
author. The material has been anony-
mized by the first author so that patients’
informationcannot be identified.As such,
ethical approval for this study was not
needed. These selected patients had to
have 2 implants in the maxilla placed at
the same time, between the canines at
either maxillary lateral incisor (7 and
10) or central incisor (8 and 9) region.
To be included in the study, patientsmust
have had soft tissue casts available at the
time of temporization. The provisionals
typically arrived with the soft tissuemou-
lage in the cast. Those implants for which
soft tissue casts were not available or not
obtainable from the laboratory were
excluded. Overall, 64 implants were
placed. Implant diameters ranged from
3.3 to 4.6 mm. The implant position was
determined using the cone beam CT
image (Picasso Duo; VATech, South
Korea) and by measuring the total ridge
width and comparing the diameter of the
implant and the surrounding bone thick-
ness (labial bone, palatal bone). All
patients had diagnostic (pre) and postop-
erative sectional cone beam CT scans.
Using the sectional cone beam CT
images, the labial bone thickness at the
crestal (2 mm from the bone crest) and
midimplant levels were measured and
recorded (Fig. 1). The CLSTT was
measured using a digital caliper
(Mitutoyo) on study casts, at the time of
temporization, at the crestal level (Fig. 2).
Prior implant site augmentation was also
recorded. The measurements of
CLSTT were performed approximately
4months after the placement of implants.
All measurements of the CLSTT, labial
bone thickness at the crestal, and that at
the midimplant levels were performed by
a single examiner (B.T.L.) and recon-
firmedby the other investigator (A.B.-F.).

Statistical Analysis
Data for the present study were

entered into the Excel and subsequently

transferred to the SPSS software
(Statistical Package for Social Sciences
Version 17.0; SPSS, Inc, Chicago, IL).
CLSTT data were gender compared
using the independent t test. Implants
were divided into 2 groups based on
prior bone augmentation (with bone
augmentation andwithout). TheCLSTT
and labial bone thickness at the crestal
and midimplant levels were exposed to
independent t test to explore any signif-
icant differences with regards to bone
augmentation. TheSpearman correlation
coefficients (rho) were used to assess the
relationship between the implant’s labial
bone thickness (at the crestal andmidim-
plant levels) and the CLSTT. Scatter
plots were used to graphically explore
the relationship between the implant’s
labial bone thickness and the CLSTT.
The coefficients of determination (R2)
between the CLSTT and the implant’s
labial bone thickness at the crestal and

midimplant levels were also calculated.
Regression equations for the data were
also created. Any P, 0.05 was consid-
ered as statistically significant.

RESULTS

The mean 6 SD for CLSTT and
labial bone thickness at the crestal and
midimplant levels were 2.45 6 0.88,
1.79 6 0.68, and 2.33 6 1.01 mm, re-
spectively. Overall, 26 implants had
prior bone augmentation (Table 1). The
CLSTT and labial bone thickness at the
crestal and midimplant levels were 0.17,
0.07, and 0.23 mm, respectively, in the
group without prior bone augmentation;
however, the differences were not sig-
nificant (P . 0.05). The independent
t test revealed no significant gender dif-
ference for the CLSTT (P. 0.05) (2.46
6 0.88 mm and 2.43 6 0.90 mm for
female and male patients, respectively).

There were statistically significant
associations between the CLSTT and
the labial bone thickness at the
crestal (rho ¼ 0.720; P ¼ 0.000) and
midimplant (rho ¼ 0.707; P ¼ 0.000)
levels. Figures 3 and 4 show the scatter
plot of the implant’s labial bone thick-
ness (at the crestal and midimplant
levels) plotted against the CLSTT.
The coefficients of determination (R2)
between the CLSTT and the implant’s
labial bone thickness at the crestal and
midimplant levels were 0.649 and

Fig. 1. Tomogram of 2 implants (8 and 9) illustrating the positions (2 mm from the bone crest
and at the midimplant level) of the measurements for the thickness of the maxillary labial bone.

Fig. 2. CLSTT measurements performed on
the study casts at the time of temporization.

CLSTT5 1:043*implant’s labial bone thickness at the crestal level þ 0:586

CLSTT5 0:955*implant’s labial bone thickness at themid-implant levelþ 0:955:
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0.542, respectively. The following
regression equations were produced:

DISCUSSION

Previous studies have confirmed
that the level or thickness of the bone
around implants can affect the soft
tissue profile. For instance, the contact
point location and the height of the
interproximal crestal bone for a tooth or
implant can influence the height of the
interdental papilla.24–28 In general, the
interproximal papillae are expected to
fill the embrasure area if the distance
between the contact points to the inter-
proximal crestal bone is 5 mm or less.
Another example is the interimplant
distance or distance between the
implants and adjacent teeth. For aes-
thetic reasons and proper appearance
of the interproximal papilla, an interim-
plant and an interimplant-tooth distan-
ces of 3 mm and 3 to 4 mm have been
recommended, respectively.28–31

A thin soft tissue biotype of
,2-mm thickness has often been asso-
ciated with thinner underlying bone,
angular bone defects, increased suscep-
tibility to the loss of papilla after imme-
diate implant placement, and is more
prone to recession in response to trauma
and bacteria than a thick biotype.32

Consequently, a thin soft tissue biotype
affects the implant success, partic-
ularly when immediate loading is
the treatment of choice.19 A minimum
buccal bone thickness of 2 mm is also
necessary for the maintenance of the
bone level, and any thickness below
that demand hard tissue bone augmen-
tation.20,22,32,33 However, the impor-
tance of soft tissue biotype for the
prevention of gingival recession has
been questioned recently.13,34

In the present study, high correla-
tions (0.720 and 0.707) between the
CLSTT of anterior maxillary implants
and the thickness of the underlying
bone in that area confirmed that the
covering soft tissue was heavily influ-
enced by the labial bone thickness.
In other words, the coefficient of
determination between the CLSTT
and the implant’s labial bone thickness
at the crestal and midimplant levels and
were 0.649 and 0.542, respectively.
Therefore, approximately 64.9% or

Table 1. The CLSTT, and Labial Bone Thickness at Crestal and Midimplant Levels in
Implants With and Without Prior Bone Augmentation

Prior Bone
Augmentation n Mean (SD), mm

Labial bone thickness at crestal level Yes 26 1.75 (0.73)
No 38 1.82 (0.66)

Labial bone thickness at midimplant level Yes 26 2.20 (1.00)
No 38 2.43 (1.03)

CLSTT Yes 26 2.35 (0.91)
No 38 2.52 (0.87)

Fig. 3. Scatter plot showing the relationship between the CLSTT and the labial bone thick-
ness at the crestal level. Solid line shows the regression lines.

Fig. 4. Scatter plot showing the relationship between the CLSTT and the labial bone thick-
ness at the midimplant level. Sold line shows the regression lines.
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54.2% of the variation in the data for
CLSTTwas explained by the implant’s
labial bone thickness at the crestal or
midimplant levels, respectively.
According to the present findings, ade-
quate labial bone thickness at the
crestal level (2 mm) of anterior maxil-
lary implants was associated with suf-
ficient CLSTT (;2.7 mm). This is an
important clinical finding because tra-
ditionally, soft tissue graft has been
used to enhance the thin soft tissue cov-
erage around the implant.35 For the
present study, we used a sectional cone
beam CT scan36 that can offer some
interesting advantages such as compa-
rable level radiation to conventional
radiographs, relatively reasonable cost,
and the ability to investigate the
3-dimensional image, which is lacking
in conventional 2-dimensional radio-
graphs.37–39 Cone beam CT scan
proved to be reliable in quantitatively
assessing the covering buccal bone
thickness in natural teeth with high pre-
cision.40–43 A potential limitation of the
study can be the difficulty in measuring
the thin buccal plate facing a metallic
object such as an implant. However,
this method has been used previ-
ously,44 and it is the only noninvasive
approach to investigate the relationship
between covering soft tissue and bone
thickness.

A mean labial gingival recession
of 0.5 to 1 mm around single implants,
which is partially because of the bone
remodeling after implant surgery, has
been reported and seems to be a com-
mon finding after implant restora-
tions.1,18,45–49 Over 1 year between
single implant placement and the sec-
ond-stage surgery, a mean reduction in
facial bone thickness and facial bone
height of 0.4 mm and 0.7 mm have
been reported, respectively, in the peri-
implant tissues of the anterior maxil-
lary region, which resulted in a mean
apical displacement of 0.6 mm for the
labial soft tissue margin.48 Conse-
quently, a limitation of this study is that
we measured the CLSTT around ante-
riormaxillary implants and the thickness
of the underlying bone after 4 months,
and there may be some changes after
this time point. Future long-term studies
can investigate these changes.

CONCLUSION

Thefindings in this study suggest the
CLSTT around implants is significantly
associated with the labial bone thickness
in anterior maxillary region. In other
words, the thicker the bone, the
thicker the CLSTT around implants and
vice versa.
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